0. Introduction. Let G be a simply connected semisimple algebraic group over Q that does not contain direct factors defined over Q and compact over R, and let K be a maximal compact subgroup of the semisimple Lie group G = G(R). We assume that the symmetric space D = G/K has a complex structure. Let Γ be a torsion free arithmetic subgroup of G and let X = Γ \ D be the corresponding arithmetic variety. For each σ e Aut(Z) it is known (cf. [5] , [6] , [7] , [10] ) that the conjugate X σ of X is also an arithmetic variety. Let G' be another semisimple algebraic Q-group, and consider the corresponding objects As an application of this result we consider the conjugates of Kuga fiber varieties. Let G' = Sp(F, β) for some Q-vector space V and a nondegenerate alternating bilinear form β, and assume that X = Y\D is compact. Then from the equivariant pair (p, τ) we can construct a
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Kuga fiber variety π: Y -* X which is a fiber bundle such that X and Y are complex projective varieties, π is a morphism of varieties, and the fibers are polarized abelian varieties (see §6 for details The above theorem is known when σ: 7 -> X is a family of abelian varieties associated to a PEL-type (cf. [14] ) and it is also proved in [9] for Kuga fiber varieties constructed under certain assumptions. The theorem is also an immediate consequence of the main theorems in [5] and [10] in the case that φ arises from a homomorphism p: G -• G' of algebraic groups defined over Q and τ maps the CM-points of D to the CM-points of D'. In general, however, τ does not necessarily map the CM-points to CM-points (see [5, Proposition 1.11] for a necessary and sufficient condition for τ to map CM-points to CM-points).
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Prouniversal covering manifolds.
In this section we shall review some of the results in [6] and [7] . Let G be a simply connected semisimple algebraic group over Q that does not contain direct factors defined over Q and compact over R, and let G = G(R) be the group of real elements of G. If K is a maximal compact subgroup of G, we assume that the associated symmetric space D = G/K has a Ginvariant complex structure.
Let Γ be an arithmetic subgroup of G that does not contain elements of finite order. Then the quotient space X = Γ\D has a natural structure of a complex manifold. Such complex manifolds are called arithmetic varieties. By a theorem of Baily and Borel ([3] ) X has a structure of an algebraic variety over C, and this structure is unique by a theorem of Borel ([4] ).
Let {Γ^k = 1, 2, 3, ...} be an inductive system of subgroups of finite index of Γ such that each I\ is an arithmetic subgroup and
Then, for each k, the quotient space X k = Γ^ \ D is an arithmetic variety which is a finite unramified covering manifold of X, and the collection {Xk\k > 1} is a projective system of finite unramified covering manifolds of X. The projective limit
has a natural structure of a non-connected complex manifold, which does not depend on the representation of D as a projective limit. If 
is in the connected component of D containing dp, then there is a Let T(X) c Aut(Z)) be the fundamental group of X and let
The natural homomorphism G -> Aut(Z)) induces the homomorphism
Since G has no factors defined over Q and compact over R, the kernel of a is the center ZQ of G(Q) and therefore it is finite. The image of Γ c G(Q) under a coincides with T{X). If π: D -> X denotes the natural projection, we set
To define a homomorphism /: G a (X) -+ G a (X) 9 we take an element g e G a (X).
Then we have
Kgd) = X(g)μ(d) for deD and geG a (X).
Since
is a homomorphism. PROPOSITION 
Let do be an element of μ(D). Then χ is an isomorphism between G a (X) and the subgroup of G a (X) consisting of all g e G a (X) such that d o g e μ(D).
Proof. See [6, Lemma 4] .
The group G a (X) is a complete locally compact topological group relative to the topology in which a basis of neighborhoods of the identity consists of the subgroups of finite index in Γ(X). PROPOSITION 
(i) G a {X) is dense in G a {X). (ii) χ induces an isomorphism between the double cosets Γ(X) \ G a (X)/Γ(X) and f(X) \ G a (X)/f(X)
.
(ii) This follows from [6, Lemma 3 and Lemma 3' ].
Let σ e Aut(C). Then we consider the complex variety X σ obtained from X by the base change. Let D σ be the universal covering manifold of X σ , and let
be the fundamental group of X σ . If the varieties X% are the conjugates of Xfc, we set
Then G a (X σ ) is a complete locally compact topological group in the topology of subgroups of finite index in Proof. This follows from the main theorems in [6] and [7] .
2. The homomorphism p. Let G, G, K, D, Γ and X be as in §1. We consider another semisimple algebraic Q-group G' and its arithmetic subgroup V c G'(Q) that is torsion free. As in the case of G, we associate G', K Since τ(^y) = p{g k )τ{y) for all y G Z) 5 Since the set {(g, ^(g))!^ G G^} is contained in H and GJ is dense in Gζ, the projection map pη: /f -• Gζ is surjective. PROPOSITION 
H is α reductive Lie group.
Proof. Let K be the kernel of the projection map p^: H -• Gζ. Then we have
where Isoίτ^ίy)) is the isotropy subgroup of τ σ (y) in Gtf. Hence K is a compact Lie group, and therefore a reductive Lie group. Since there is an exact sequence of Lie groups with K and Gζ reductive, it follows that H is reductive. Thus we have
6. Conjugates of Kuga fiber varieties. First, we shall describe the construction of Kuga fiber varieties (see To consider conjugates of Kuga fiber varieties, we shall first state some of the known results of G. Shimura about the families of abelian varieties associated to PEL-types (see e.g. [12] , [15] for details). 
